▒ BRIEF CASE REPORT ▒ Intrahepatic cholangiocarcinoma (ICC) is a malignant tumor with biliary epithelial differentiation. Malignant transformation of von Meyenburg complex (VMC) to ICC has been reported, 1, 2 and a new subtype of ICC with ductal plate malformation (DPM) pattern has been suggested. 3 However, bile duct adenoma (BDA) is a rare entity and is not as well known as DPM. Moreover, it has not been determined whether BDA is a risk factor of ICC. We present a rare case of ICC with DPM-like features associated with BDA.
CASE REPORT
The publication of the case information and materials was approved by the Institutional Review Board of CHA Bundang Medical Center, CHA University.
A 34-year-old female patient was referred for further evaluation of a small hepatic nodule found on a regular health checkup. She did not have any remarkable medical history associated with liver disease. On magnetic resonance imaging, a 2-cmsized mass was present in liver segment 4, showing high signal on T1-and low signal on T2-weighted images (Fig. 1A) .
The patient underwent hepatic segmentectomy. The liver showed a relatively well-demarcated, subcapsular (5 mm from the capsule), nonencapsulated, solid, rubbery, and pale brown mass. It was multilobulated with a central fibrous scar (Fig. 1B) .
Histologically, the nodule was composed of three distinct areas. First, many compact, small, tubular structures lined by single cuboidal to low columnar epithelial cells were present without bile or dilated ducts. Nuclei were small and uniform without any mitotic activity, which was compatible with BDA containing portal tracts ( Fig. 2A) . Second, the central area showed DPMlike features, having irregularly dilated ductal structures lined by low columnar neoplastic epithelial cells with mild pleomorphism within fibrous stroma (Fig. 2B) . Third, the opposite side of the BDA showed ICC. Columnar to cuboidal epithelial cells forming fused glandular structures with nuclear anaplasia and frequent mitoses were present (Fig. 2C ). There were transitional areas from BDA to ICC (Fig. 2D ). On immunohistochemistry, cytokeratin (CK) 7, CK19, and epithelial cellular adhesion molecule (EpCAM) were positive, and monoclonal carcinoembryonic antigen (CEA), CD117, p53, and hepatocyte antigen were negative in all three areas. The ICC area showed diffuse positivity for polyclonal CEA; in contrast, the BDA and DPM-like areas showed apical reactivity only. Epithelial membrane antigen was negative in the BDA area, apically reactive in the DPM-like area, and strongly reactive in the ICC area. NCAM was positive in the ICC area, focally positive in the DPM area, but negative in the BDA area. The Ki-67 labeling index was variable, with values of 1%-2% in the BDA area, 10%-20% in the DPM-like area, and 40%-50% in the ICC area (Table 1, Fig. 3 ).
The remaining parenchyme did not show VMC or DPM features. No recurrence or metastasis was observed at a 28-month follow-up. adenofibroma, are known candidate precursors of ICC. 4 VMC is a congenital anomaly of biliary cells forming a hepatic tumorlike lesion. 5 Intrahepatic cholangiocarcinoma arising in VMC has been observed since 1961. 2, 6 According to the ductal plate hypothesis proposed in 2011, 7 VMC is implicated in DPM as a developmental anomaly of fetal biliary cells (ductal plate). Re- In the present case, the tumor showed three histologically distinct areas of BDA, DPM, and ICC, and their proportions were 30%, 20%, and 50%, respectively. BDA is a rare solitary intrahepatic lesion that consists of many small, uniform ducts with benign cuboidal cells and a narrow lumen. The BDA area in the present case was typical and localized to one side. Although BDA can be confused with bile ductular carcinoma foci of ICC-DPM, the latter show malignant epithelium and similar immunoreactivity to ICC-DPM. In contrast to VMC, BDA is not regarded as a precursor of ICC because ICC with BDA has been reported in only three cases ( Table 2) . [8] [9] [10] DPM-like areas in our case revealed irregularly dilated glands within fibrous stroma, resembling VMC. The neoplastic columnar cells were different from typical VMC. This DPM-like feature might be a part of ICC-DPM or represent a transitional area between BDA and ICC. There were several unique points in the present DPM-like features that differ from the previously reported ICC-DPM. First, the typical irregular protrusions and bridging structures were not prominent in the DPM-like area in the present case. Second, there was no obvious stromal invasion in this area. Third, ICC and BDA in this case were distinguishable from the DPM-like area grossly, histologically, and immunohistochemically (especially with respect to CEA, EpCAM, NCAM, and Ki-67). 3 The results of immunohistochemical staining of each area corresponded to the histological diagnosis. Intriguingly, NCAM was expressed in ICC and focally in the DPM-like area. This result supports the previous suggestion that ICC with DPM features is a subtype of hepatocellular-cholangiocarcinoma with stem cell features. 5 In summary, we present a case of ICC with DPM-like features associated with BDA. Although the etiologic relationship between ICC and BDA or DPM needs further study, the possibility of BDA as a precursor of ICC is presented. Such a situation should be considered when BDA is found on a needle biopsy.
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